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momentumconservation will not be spoiled by the existence of several critical speeds in vac-
uum: conservation laws will as usual hold for phenomena leaving the vacuum unchanged.
If superluminal particles couple weakly to ordinary matter, their eect on the ordinary
sector may occur basically at high energy and short distance, far from conventional tests
of Lorentz invariance. As the graviton is an "ordinary" gauge particle associated to the
local Lorentz invariance of the ordinary sector, superluminal particles will not necessarily
couple to gravity in the usual way. Concepts so far considered as very fundamental (i.e.
the universality of the exact equivalence between inertial and gravitational mass) will fail
and become approximate sectorial properties. Gravitational properties of vacuum remain
unknown and new forces may have governed the expansion of the Universe.
If superluminal sectors exist and Lorentz invariance is only a sectorial property, the Big
Bang scenario may become quite dierent. For a sector with critical speed c
i
and apparent





is a critical wave vector










where k is the Boltzmann constant and h the Planck constant. Above T
i
, the vacuum
will not necessarily allow for particles of the i-th sector as excitations. If k
o
stands for the







have contained only superluminal particles whereas superluminal and ordinary particles
coexist below T
o
. It may also happen that some ordinary particles exist above T
o
, but
with dierent properties (like sound above the melting point). Ordinary particles did most
likely not govern the beginning of the Big Bang and dynamical correlations appear to
have been able to propagate must faster than light in the very early Universe. At lower
temperatures, the eect remains but is limited by annihilation, decoupling and "Cherenkov
radiation" (emission of ordinary particles by the superluminal ones at v > c) in vacuum.
The existence of superluminal particles seems potentially able to invalidate standard
arguments leading to the so-called "horizon problem" and "monopole problem", because:
a) above T
o
, correlations propagate mainly at superluminal speed; b) below T
o
, the
annihilation of superluminal particles into ordinary ones is expected to release very large
amounts of kinetic energy from the rest masses and generate a fast expansion of the
Universe. If kT
o






cm , time scale  10
 38
s), the
formation of the symmetry-breaking condensate in vacuum may even have occurred above
T
o
. Because of superluminal degrees of freedom and of the expected phase transitions at
T
o
and at all T
i





s ). Arguments leading to the "atness" or "naturalness" problem, as well as
the role of gravity and the concept of the cosmological constant, should be reconsidered.
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